
 Comment-Response Document 

 CR-605 NRC  



Comment-Response Document 

NRC CR-606  



 Comment-Response Document 

 CR-607 NRC  



Comment-Response Document 

NRC CR-608  



 Comment-Response Document 

 CR-609 NRC  



Comment-Response Document 

NRC CR-610  



 Comment-Response Document 

 CR-611 NRC  



Comment-Response Document 

NRC CR-612  

 
RESPONSES TO U.S. NUCLEAR REGULATORY COMMISSION 

COMMENTS ON THE SUPPLEMENT TO THE DRAFT EIS 
(Comment Document 10248) 

 
1. In the Draft EIS and the Supplement to the Draft EIS, DOE analyzed a variety of scenarios and implementing 

alternatives that it could deploy to construct, operate and monitor, and eventually close a repository at Yucca 
Mountain.  The purpose of these scenarios and implementing alternatives, which reflect potential design 
considerations, waste packaging approaches, and modes for transporting spent nuclear fuel and high-level 
radioactive waste to the Yucca Mountain site, was to: (1) provide the full range of potential environmental 
impacts of the Proposed Action and No-Action Alternative; (2) reflect potential decisions, such as the mode of 
transport, that the EIS would support; and (3) retain flexibility in the design of the repository to maintain the 
ability to reduce uncertainties in or improve long-term repository performance, and improve operational safety 
and efficiency.  The design and operation enhancements presented in the Supplement have been carried forward 
to the Final EIS. 

 
Many of the issues relating to how a repository would be operated and how the spent nuclear fuel and high-level 
radioactive waste would be packaged would be resolved only in the context of developing the detailed design 
for a possible license application.  DOE cannot predict with certainty how it would eventually resolve these 
issues.  However, to enable an improved understanding of the potential environmental impacts from a more 
specifically defined Proposed Action, DOE has identified its preferred alternatives, simplified aspects of the 
Proposed Action, and modified its analyses and presentation of information to illustrate the full range of 
potential environmental impacts likely to occur under any foreseeable mode of transportation, or repository 
design and operating mode.  Thus, for example, DOE has identified rail as its preferred mode of transport both 
nationally and in Nevada, and demonstrated through analysis that the mostly truck and mostly rail national 
transportation scenarios provide the full range of environmental impacts. 

 
In the Final EIS, DOE has identified and analyzed a range of operating modes from higher- to lower-
temperature.  Chapter 2 of the EIS and other related sections of the Final EIS have been revised to reflect this 
refinement in design selection, which basically is an establishment of design fundamentals such as drift layout, 
drift spacing, depth and location of emplacement areas, and location of ventilation raises.  The Final EIS 
describes a design for the repository with variations on the operating mode.  The key parameters defining the 
flexible operating modes are waste package spacing, length of active ventilation, and waste package loading 
(principally the age of the fuel being emplaced).  The range of variances in these parameters basically determine 
the extent of the repository design that will be utilized for emplacement of 70,000 metric tons of waste and fuel; 
the higher-temperature operating mode would require only the main central segment of the repository, several 
of the lower-temperature operating modes would use that segment and the western extension, while the “ultra” 
low-temperature operating mode would require use of the entire planned initial design. 

 
2. In the Draft EIS, DOE evaluated a preliminary design based on the Viability Assessment of a Repository at 

Yucca Mountain (DIRS 101779-DOE 1998) that focused on the amount of spent nuclear fuel (and associated 
thermal output) that DOE would emplace per unit area of the repository (called areal mass loading).  Areal mass 
loading was represented for analytical purposes in the Draft EIS by three thermal load scenarios: a high thermal 
load of 85 metric tons of heavy metal (MTHM) per acre, an intermediate thermal load of 60 MTHM per acre, 
and a low thermal load of 25 MTHM per acre.  DOE selected these analytical scenarios to represent the range of 
foreseeable design features and operating modes, and to ensure that it considered the associated range of 
potential environmental impacts within the framework of a design the central feature of which was areal mass 
loading.  

 
Since DOE issued the Draft EIS, it has continued to evaluate design features and operating modes that would 
reduce uncertainties in or improve long-term repository performance, and improve operational safety and 
efficiency.  The result of the design evolution process was the development of the flexible design that was 
evaluated in the Supplement to the Draft EIS and is evaluated in this Final EIS.  This design focuses on 
controlling the temperature of the rock between the waste emplacement drifts (as opposed to areal mass 
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loading) by varying other parameters such as the heat output per unit length of the emplacement drift and the 
distances between waste packages.  Within this design framework of controlling the temperature of the rock, 
DOE selected these lower- and higher-temperature operating modes to represent the range of foreseeable design 
features and operating modes, and to ensure that it considered the associated range of potential environmental 
impacts (DOE recognizes that many of the short-term impacts tended to increase over those discussed in the 
Draft EIS).  

 
In this Final EIS, DOE varied design parameters to create scenarios to illustrate lower- and higher-temperature 
operating modes in such a way as to provide the range of potential environmental impacts.  Furthermore, to not 
underestimate the environmental impacts that could result from implementing any of the lower- or higher-
temperature operating modes, DOE has relied on conservative, yet realistic, assumptions when uncertainties 
remain.  

 
3. In this Final EIS, DOE has updated and expanded the description of the flexible design and associated facilities, 

as well as performed a complete analysis to describe the range of potential environmental impacts that could 
occur under the Proposed Action.  The tables in Section 2.4 of the Final EIS demonstrate the bounding nature of 
the flexible operating modes within the construct of a fixed design. 

 
4. In the Supplement to the Draft EIS total worker years are used as a primary impact indicator for occupational 

health and safety impacts.  As noted on page 3-1, “The Department used the ratio of primary impact indicators 
to specific impacts in the Draft EIS to determine the Supplement impact estimates.”  Therefore, in the analysis 
the base ratio of involved (including radiation workers) workers to noninvolved (including general employees) 
workers was the kept the same as for the Draft EIS. The exposure [dose] levels used were the same as described 
in Appendix F of the Draft EIS. The total dose to each of these worker populations was changed accordingly for 
the total length flexible design being considered as compared to the Draft EIS high thermal load scenario.  The 
additional time needed for repository monitoring and maintenance was included in the Supplement estimates.  A 
complete analysis of worker impacts under the flexible design operating modes is presented in Section 4.1.7 of 
the Final EIS.  Section 4.1.7.5 shows that over the duration of the project construction, operation and 
monitoring, and closure phases the dose to the maximally exposed worker is about the same as shown for the 
thermal load scenarios in the Draft EIS.  

 
 
 



CONVERSIONS 
METRIC TO ENGLISH ENGLISH TO METRIC 

Multiply by To get Multiply by To get 
Area      

Square meters 10.764 Square feet Square feet 0.092903 Square meters 
Square kilometers 247.1 Acres Acres 0.0040469 Square kilometers 
Square kilometers 0.3861 Square miles Square miles 2.59 Square kilometers 

Concentration      
Kilograms/sq. meter 0.16667 Tons/acre Tons/acre 0.5999 Kilograms/sq. meter 
Milligrams/liter 1a Parts/million Parts/million 1a Milligrams/liter 
Micrograms/liter 1a Parts/billion Parts/billion 1a Micrograms/liter 
Micrograms/cu. meter 1a Parts/trillion Parts/trillion 1a Micrograms/cu. meter 

Density      
Grams/cu. cm 62.428 Pounds/cu. ft. Pounds/cu. ft. 0.016018 Grams/cu. cm 
Grams/cu. meter 0.0000624 Pounds/cu. ft. Pounds/cu. ft. 16,025.6 Grams/cu. meter 

Length      
Centimeters 0.3937 Inches Inches 2.54 Centimeters 
Meters 3.2808 Feet Feet 0.3048 Meters 
Kilometers 0.62137 Miles Miles 1.6093 Kilometers 

Temperature      
Absolute      

Degrees C + 17.78 1.8 Degrees F Degrees F − 32 0.55556 Degrees C 
Relative      

Degrees C 1.8 Degrees F Degrees F 0.55556 Degrees C 
Velocity/Rate      

Cu. meters/second 2118.9 Cu. feet/minute Cu. feet/minute 0.00047195 Cu. meters/second 
Grams/second 7.9366 Pounds/hour Pounds/hour 0.126 Grams/second 
Meters/second 2.237 Miles/hour Miles/hour 0.44704 Meters/second 

Volume      
Liters 0.26418 Gallons Gallons 3.78533 Liters 
Liters 0.035316 Cubic feet Cubic feet 28.316 Liters 
Liters 0.001308 Cubic yards Cubic yards 764.54 Liters 
Cubic meters 264.17 Gallons Gallons 0.0037854 Cubic meters 
Cubic meters 35.314 Cubic feet Cubic feet 0.028317 Cubic meters 
Cubic meters 1.3079 Cubic yards Cubic yards 0.76456 Cubic meters 
Cubic meters 0.0008107 Acre-feet Acre-feet 1233.49 Cubic meters 

Weight/Mass      
Grams 0.035274 Ounces Ounces 28.35 Grams 
Kilograms 2.2046 Pounds Pounds 0.45359 Kilograms 
Kilograms 0.0011023 Tons (short) Tons (short) 907.18 Kilograms 
Metric tons 1.1023 Tons (short) Tons (short) 0.90718 Metric tons 

ENGLISH TO ENGLISH 
Acre-feet 325,850.7 Gallons Gallons 0.000003046 Acre-feet 
Acres 43,560 Square feet Square feet 0.000022957 Acres 
Square miles 640 Acres Acres 0.0015625 Square miles 

a. This conversion is only valid for concentrations of contaminants (or other materials) in water. 

METRIC PREFIXES 
Prefix Symbol Multiplication factor 
exa- E 1,000,000,000,000,000,000 = 1018 
peta- P 1,000,000,000,000,000 = 1015 
tera- T 1,000,000,000,000 = 1012 
giga- G 1,000,000,000 = 109 
mega- M 1,000,000 = 106 
kilo- k 1,000 = 103 
deca- D 10 = 101 
deci- d 0.1 = 10-1 
centi- c 0.01 = 10-2 
milli- m 0.001 = 10-3 
micro- µ 0.000 001 = 10-6 
nano- n 0.000 000 001 = 10-9 
pico- p 0.000 000 000 001 = 10-12 

 




